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AGENDA 


> Introduction 
> UAS Aight Ops for Photogrammetry and LIDAR 
> Application Case Study 

> The Republic of Kosovo 


> Tularosa Creekside Village 
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INTRO DUC TIO N-O VERVIEW 


o Rapid technological gains associated with all UAS are bringing remote sensing 
technologies to bear in exciting ways. 


o Using small unmanned aircraft systems (SUAS) to gain aenal perspectives for remote 
sensing with cameras and LIDAR Is tly benefiting cultural hentage preservation and 
archaeological work. 


o Photogrammettc products denved from suAS captured images are providing prec! 
and detailed data. 


o LDARequipped sUAS are also making precise and detailed data available for 
analysis. 


o Novoberda fortess in the Republic of Kosovo and Creekside Village, Tula Basin, 
New Mexico provide excellent examples of photogrammetic work and LIDAR derived 
analysis products resulting from the use of SUAS-bone sensors. 
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UAS FLIGHT OPERATIONS AND PHOTOG RAMM a 


o Equipment 


DJ! Matnc 600 

DJ | Matnc 210 

DJ | Phantom 4 Pro V2 5 
DJ I Inspire | and II MATRICE 200 V2 
DJ! Mavic 2 Pro and Enterprise 
eBee and eBee Plus 


0 0 OO ORGS 


o Software 

Pix4Dmapper Pro 
Pix4Dcapture 

DJ|IGO 

DJIGO4 

DJ 1 Ground Station Pro ee 

Blue Marble Global Mapper Sey © Sere See ee 


O 0 0 ORG 
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UAS FLGHTOPS FOR 
PHOTOGRAMMETRY 
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DEFINED 


o Photogrammetry: 

o Photogrammetry is the use of photography in surveying and mapping to measure 
distances between objects. Imagery captured by UAS-bome cameras can be processed 
into georeferenced orthomosaic TIFF (Tag Image File Format) images, two dimension (2D) 
maps and 3D virtual models. 


Embry-Riddle Aeronautical University, Tularosa Basin Conference, Ruidoso, NM- June2-5, 2022 


PARALLAC TIC DISPLAC EMENT 


o Photogrammetnc software identifies keypoints among ovenapping imagesand 
enablesdevelopment of virtual objects. 


o Photogrammetnc software calculates parallactic disolacement of recognized key 
points and then assignsx, y and zvaluesto identified pixels. These pixels serve asthe 
basis for tnangle mesh development and refinement as 3D virtual objects. 
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FLUG HT PATH —- CAMERA POSITIONS IN THE SKY 


D = distance covered on the ground by one image in the flight 
direction [m] 


The e) a SIC p rem ise of rs ae 4 % overlap = percentage of desired frontal overlap between two 
photogrammetry is the art and ‘et aS rae 

science of obtain Ing useful od = overlap between two images in the flight direction [m] 
Info rma tio n fro mM the environment x = distance between two camera positions in the flight 

by processing imagery and then direction [m] 


applying exacting measuresthat 


: aaa v = flight speed [m/s] 
can provide 3D charactenstics. 


t = elapsed time between two images (image rate) [s] 


Figure I. Principles of Structure from Motion(SfM) aerial 
imagery to photogrammetric product (Pix4D, 2022b) 
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OVERLAP OF IMAGESARE IMPORTANT 


Area of interest 


e D> 


Figure 2. Flight path for aerial photography to provide parallactic perspective fer 
recognition of key points that tie images (Pix4D, 2022b) 
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UAS FLIGHTOPSAND PHOTOGRAMMETRY ——«™” 


o Camera Locations in 
the Sky 

o ©. SM_ (Stucture fom 
Motion) 


o Blue Dots locations 
recorded in image EXIF 


o Green Dots locations 
calculated by software 
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ili2 


Virtual Object 
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UAS FLIGHT OPS FOR LIDAR 
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DEFINED 


o UDAR (Light Detecton and Ranging) 


o A method of active remote sensing in which LASER pulses of infrared radiation (IR) 
(i.e., 1040 - 1060 nm) are beamed to targeted areas on the ground. As these pulses sinke 
objects, reflections are noted by the sensor enabling a detemnination of range, and for 
each individual retum the sequencing of retums and intensity of the retum. 
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LIDAR POINT CLOUDS 


o UDARretum willhave a specific XYZposition, scan angle and calibration value. These 
valuescan then be processed and generated into a dense group of elevation points, 
referred to as a “point cloud.” 


o GNSSbase station provides positional data used in post processing to make the point 
cloud more accurate. 
o The technique is know aspost processing kinematic (PPK). 
o  Thisprocesscan make each LIDAR point accurate to the centimeter level. 


Embry-Riddle Aeronautical University, Tularosa Basin Conference, Ruidoso, NM- June2-5, 2022 


LIDAR IN APPLICATION FOR FIELD WORK 


—t <a 


Accurate 
positional data 
is essentia| 


Figure 4. North Base SmarTK PPK Receiver Figure. M600 with Revolutiow120 LIDAR 
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LIDAR POINT CLOUD VIEWING 


‘OUR INDUSTRY MEDIA 


CAREERS ENGLISH + 
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The all-in-one GIS Software 
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APPLICATION CASE STUDY 


The Republic of Kosovo 
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SERVIC E LEARNING 


In Kosovo, during summertems, faculty and students completed academic course work 
and UAS flight operations. 


> Purpose: 
> Gather imagery 


> Develop three dimensional (3D) virtual objects and two dimensional (2D) 
orthomosaic maps 


> Aid with inspecting, documenting and chronicling locations 
> Why: 
> Assist with cultural heritage preservation in Kosovo 
> Bring STEM Education to Kosovo 
> Effort funded, in part, by U.S. Embassy Kosovo 
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Rich and Complex Histo 


Orthomosaic 


Albanian Kulla Ulpiana — Ro 
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THE REG ENERA TION OF THE HISIORIC ROAD 
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UAS FUG HT OPERA TIONS AND PHO TOG RAM METRY 
KOSOVO 
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APPLICATION CASE STUDY 


Tularosa Creekside Village 
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Video 
o Photography 
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C REEKSIDE VILLAGE AREA 


o Orthomosaic from 
photogrammetry 


o 3.69GBGEO TIFF 
o 2.94cmGSD 


o RMSE 
X 37cm 
Y 44cm 
Fdeilhid 9G) 
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LIDAR TRANSEC TS 


M600 drone 


Revolution 120 LIDAR 
LiIDARUSA 


DJ] | Ground Station Pro 
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os a ee 


3/ 


LIDAR SELEC TION TULAROSA CREEK 


o Creekside Village Area 
o Pointcolored by elevation 
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